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Microvave Badfo Belay and Cosxial Csble in the Soviet Bloc --
BN ﬁma,,@essz and Problems

ut 483 ‘of. tho present status of such facilities and
Iz Uy extension. ' s report, propared by the Electronics and

udc ‘Bubcomn{ttee ‘of the EIC, prasents such an assessment of

! mction, and operational deployment aspects of microvave:
;anficoaxial cahle facilitigs end théir sssociated maltiplexing
equirment Teport représents a summary of available information, &

- 0f: possible problems facing the Soviet Bloe in this field, and
cation of informstion and ressarch gaps.

Darposes of this réport, malnline facilities include those lines
¢.following: = = -

crovave redio relaa equipzent having a potentisl capacity of
‘television channel snd/or 24 or gore telephone chennels and oper-
ating & f)_‘&gmciea_;_bova_‘l’,soobm{ .
B. -Coaxial cable oquipment having & potential capacity of cme
wﬁu@cmmmdoreuumm@mcm. :
C. Muliiplexing equipment cspable of combining 60 or more tele-
phone chonmels.® i
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II. Besesrch énd Development

Eadio relay equipment was developad by Germsny for use in World War 11,
end since then the USSR has becoms avare of its edventages which include
security, sutl-jamming, end frequency écomomy. In order to incresse thelr
communicationd caparity, and to provide fee{lities for television, the USSB
es wll as Bast Oermany and Bungary, has developed idcrouvave systexs of in-
cressingly higher capscities.

Tae Soviets first developed the Strela H, a 24-telephone chanmel systom
operating in the 1769-1955 me/s band, and the Strels T, a similar equipment
but without telaphone channalling equipment which provides one broad-band
chennzl for télevialon treansmiasion over distances of ebout 300 km. Soon
aftar, the Soviets develcped the Strela P, more camzmonly called the R-60/120,
fran a combination of the Strela X end Strels T. Operating in the 1,600-2,000
mc/s band, the:R<60/120 provides cme telovision video chammel in ope direction
et 8 time which: is reversible; snd ome television scund channsl in both direc-
Sicns @t the seme tims. In addition, chemnelling equirzant can be added to
the R-60/120 to provide up to 120 telephome channels, each of which can be
coaverted to-severnl telegreph chanpels. The R-60/120 is designed for mmlid-
channal telophone service up to 2,500 Im. end television picture transmission
up o 1,000 km.*

Zhe latest Sowiet development in microwave equipeent is the R-600 or
Vasna, #2 degigned for television and telephone transmissicns up to 5,000 ka.
It ip designed for operation in the frequezcy bend of 3,400 to 3,900 nc/s,
and provides one duplex television channel, end up to 1,200 telephone chennals
in its first phsse of installstion. Eventually a cepecity of up to three
duplex television chexnels and ebout 3,840 telephone channels is amvisaged.
Altbough the development of the Vesna is reported to have been comploted, there
ic indication of contiming research and dewvelopment work on certedn sections
or components of the Veana aimed at refinsment of the system and a resultant
improvement i{n performance.

% Trxam 3 t0 24, alxly word-per-mimite teletype channels caa be substituted
for each telephoms chemnel. Unless stated othervies, a telephone channel is
considered to be duplex.
¥# Tor the purposss of this paper, ons Vesna unit is defined as ope hroed-
band trensmitter end ome broadband recelver et s single installation.
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For ‘use with the R-60/120 system, the Soviets have developed the
ERR 30/60 and the X-60 frequency-division miltiplexing equipment, vhich permit
the simultansous hendling of up to 60 telephone channels. For the higher-
capacity Vesna system, Soviet multiplexing systems K-600%; X-900, and K-1920
are under ¥

0 %o handle miltichsnnel ‘telephope signsls. In order to
604 equipment to its fullest capacity for telsphone service,

in the developmsnt of tomplex electronic equipment, the
in the development of this equipment longer than would
d. The excessive delay probebly is a matter of priority.
) 8. a8 kriown t0 have given preference to the: development of equip-

ment for military purposes. Yor exmmple, for a nuzber of years their bost

1t. . How that Bgvi ; radars can ctmpavre with those of
Xy, and have been insta in.large mmbers, 1t is reascasble
' 8. of ¢ engineers and techniciens formerly
to items lower on the priority list.
the Soviet microwave system, refinement of the Vesna,

RNy, WWQ; of microvave equipment hes contimied since

2, East Gormans have designed & variety of models designated
28t of vhich is the W-958, (the Esst German counter-

Both have the sawe design-potential channel capacity.

] e devel _Of the BVG-958 vas dchetiléd for completion by 1960,
it probably will not be completed untii 1962. .This can be attributed in
mpeasure 20 the gho # of technical persomndl in East Gemmany, brought about
by the high r&te of defection to the West. .

The developrent of miltiplexing equipment for the 'BYG-958 probably will be
a mjor problem, although such a sat i reported to:.be under lsboratory
ment. 8o fdr, ‘the V-60, a €0-channel set, 1g ‘the highest capacity unit under

in: Ehe l'sm'mon@nmmdglao&thev-&havebeen

Bautzen, tut they have not functioned pstic-
lines. This equipment vas to be availadle for
Indications are; however, that availability will be de-
i.'d‘l96.1. - )

‘egioning in the early 1950's, a series of mobile military
microvave seta’were designed and prototypes produced. Later, development began
on the FH-24,& a 2h-telephone channel fixed sot designed for civilien uss, which
¥es patterned after Swiss Brown-Boveri equipment. Later refinements led to the
FH-28. As & result of this experience in development and production, reports
mmmw,mwm_m%mmmwmm“
vhich Eungary, by 1963, will develop a more modern, breosd-band type of micro-
‘wave equipment having a capacity eimilar to the Vesns and the RYG-958. While
roports also indicate that some of these sets, calied the GTT/LOCOMH® have becs
Produced alveady, it would seenm that this was accomplished from the Veans
Plens and specdfications hapded over by the 8oviets, and that these sets are
intanded for test and development purposes insmmch as further development,
possibly for improvement or refinezent, epparently 18 belng comtimued.

There eppears to be Iittls activity in the field of coaxial cable davelop-
ment at the present time. Most Bloe cuntries have completed development or
havae had sccess, to completed studies on the Qifferent types of coaxial csbles
and their relative merits. The limited use of comxial cable for high-caprcity
trensmission systems eppears to result from z proble: of production.

¥  Although the designaticn E-600 has not been reported, it ie believed that
equipnent for maltiplexing 600 telephone channels will be developed.

7% The PH-2k series includes three models, ths A, €, 2nd L.
YR There ere 2 models of this equipment, the GFL/l000/600 for tronsmitting
t:i;phcns and teleovision signals and the GIT/LCO0/A for transmitiing ¥V signais
[o} . .




‘The USSR now produces microwsve radio relay equipment for operntion
in the 2,000 mc/s end 4,000 mc/a reglons and equipment for multiplexing 24,
30, and 60 telephone chamnels. - With the exception of the export of a emall
" to: Bloo countries, the Soviet production of microwave redio
it ‘and. the accempanying miltiplexing equipment has been installed
tems. Estimates of prodiction. of the Strela M and Strela T,
And’ Vesna equipdent are shoVn Yelov in Table 1.# These estimates
ing dates of production  dnd are based primarily on the esti-
on of equipment. They @epresent minimm production as they
operation of only one broadband chamnel for existing lines except
vhere aviilstle infompation indicates otherwise.

Although direct 1nfo:hation cn the factory production of radio relay

and multiplexing equipment in the USSR is practically non-existent, 1t has

boen possible to determine ‘the year in which pleces of equipment went into

production. | Strels M wag firat produced in 1955 at the test plant of the
Scientific. | Institute of the Ministry of Commumnications and later wos
produced & T the plants of the Ministry of the Radiotechnical Industry
(MRTP). fTHe a T, doveloped during 195%, was in production in 1956. The

R-60/120 radio relay equipment was placed An production sometime in 1958. The
first models of (the Vesna equiphent were produced at the Scientific Regearch
Institute of. the Ministry of Commnicstions in 1957-58. The zero-series of
the Veenn was produced in 1959 and the VeBna was belleved to be in full series
rroduction by January 1960. : ’

The USSR has not yet initiated the production of large quentities of
high cepacity multiplexing equipment. The KBR 30/60, which can be used in
pairs for multiplexing up to 60 telephone channels, has baen produced for
several years. .The K-60 miltiplexer in 1959 wes undergoing tests to eliminate
operational défects. It 1s estimated that full production of the X-60 was
started in 1960.  Other multiplexing equipment for 300, 600, 900 and 1920
telephone channels probably will be pleced in full production during 1961-65.

The relatively low level of Soviet production of the R-60/120 and
Vesna radio relay equipment cannot be attriduted to any particular production
difficulties. The USSR has demonstrated the cspability to produce eritical
cauponents needed in microwave radio relay equipment such as traveling vave
tubes, klystrons, metal-ceramic "lighthouse” triodes, and vave guides, although
tube relisbility and service life still present some problems. The USSR has
not allocated production regources, however, to provide these components in
quantities edequate for both military end civil needs. Therefore, the problem
of the Ministry.of Communications in obtaining adequate production of the
Vesna and R-60/120 for installation on radio relsy lines has been, i part, a
problem of priorities for components .with the military having first choice.
Sindlarly, the matter of priorities has also affected adversely tha procure-
rent of adequate factory space for the serles production of the Vesna.

Although coexinml csbles with 1-, 2-, and L-coaxiel tubes are pro-
duced in the USSR, there is little data available to permit the quentification
cf this production. The USSR is known to have imported cosxial cable indica-
ting that the cepecity for production has not been sdequate to satlsfy domestic
requirements.

B. Eest Cerzeny

Exst Germany bas dbeen producing microwave redio relsy equipment
sioce 1950. The RVG-3503, used for transmitting up to 24 telephons cheannels,
bas been produced since 1352. The production of television relay equipent
¥ag started in 1954 vith {he VG 904 television video transmitter end the
RVG 905 vhich relays the audic signal. Further improvements on the television
relay equipment were completed by 1958 and the BVG 908 video relay system went

% Yable 1 Follows oo p. &
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Table 1
Estimated Prqduct;ion of Microwave Radio Relay Equipment,
R Soviet Bloc, 1952-1965
R . S ) , Unite"
_ ‘1956 1957 : : ‘ 960 ™ 1962-65"

UssR

Strela M e 2 5% "% . 0 0 5 100
Strela T o 16, ,30 30 40 140 40 60
R~60/120 : .0 0 10 25 40 50 50 200
B-600, Vesna . -0 . 0 5 10 30 50 100 800-1,250
EAST GERMARY : v s

RVG-903 200 100 50 50 20 20 0 0
RVG-904 30 20 o0 0 0 o 0
mW5 30 20 0 0 0 0 0
RVG-908 0 0 15 20 4O 40 5
RVG-955 0 0 15 30 40 40 15
RUG-93L 0~ 0 0 20 50 50 100
RVG-935 0 0 0 C 0 ) 120-170
RVG-958 0 0 o 0 o 0 150~200
HUNGARY v

P-21, .0 0 10-20 40 125-150 125-150 50-75 o
P28 S0 0 0 0 0" 10  50-75 300
GTT/14,000 o o o 0 0 0  25-50 300400

# A unit of microwave radio relay equipment is considered to be one transmitter and one
recelver for initiating, ralaying, or receiving one radio freguency channel in one direction.
%t Estimates of produstion for 1961~65 are extremely tenuous, having as their principal
base rough estimtes of facilities to be installed during the period.




into series prodnction a.‘l.ong vith the amno relay cq_uipment, RVG-955. Ro nev
2L-channel microvave radio relay equipmént wés brought into production by East
Germeny, ncuwer, until 1959 vhen the RVG-93h4, designed for pulse position
] 24  reached the producticu stage. ‘The RVG-935, a 28-channel
orized eet, 48 to’ ‘Teplece the m-93u in production in 1963.
: 58; 600-channel equipment comparable
) " _omin1963 Tablelsb.wstbe v

industry h‘as concent;atea on p:oﬂucuon of cquiment for use in domestic systems.
Such is sti case today, and propoeed East German commnications systems
e@pamtly vLu. consume. most of. the country'e prodncuon at least through 1965.

Gemany has not yet mt:o&:ced 1nto production the V-60 multi-
, A limited rumber of expérirental units.were produced at
the VEB rermeldgwrk Bautzen. ,.The operatins ‘qialdty of the equipment,

Slow that the end users would not aceept the equipment without
further develoment. It is 3atimted thn.t pmdm:tion of the V-60 will be
initiated m 1961

I.n East Gemany the prodnct.ion of ?udio relsy end multiplexing equip-
ment for hi@ cspacity\syutms bas been delayed priwvarily dy problems of develop-
ment. The. repeated loss by defection to the West of experienced scientists
and techn.icians responaible for the ‘development of radio relesy and pmltiplexing
equipment had'set back the planned productlon of the RVG-934% end 958 and the
V-60 from ond.to.three yeers. Similarly, the defection of technically quali-
fled personnél aldo has adversely affected the development and production of
microwsve tubes snd other coamponents so that the problem of adequate supplies
of thase ccmponents may become a deterrent to series production vhen develop-
ment has been completed.

East/ Germany produced coaxisl cable until about 1957, when, becaues
of the high cost of manufacturing, this production wes discontimued. The in-
stallation of new machinery at the KWO (Kabelwerk Oberspree) probably will
enable East Germany to start the Jproduction of this k-tude coaxial cable by
1962. A styroflex coaxial cable, type 17a, baving one coaxial tube and 16
balenced palrs, is being produced presently in Bast Germany.

C. Bungary

- produces radio relay equipment primerily for export to other
84no-Soviet Bloc countries. The Hungarian 2l-channel, 2,000 me/s radio relay
equipment, PH-2L, has been in production since 1957. The PN-28 was first pro-
auced 1in 1960, and the Bungarian GTT/4C00 probably will be produced in 1961.
Estimates of- th.a production of this radio relsy equipment are shown oa Teble 1,
above. B

Delays in productica of 4,000 mc/s radio reley equivment in Hungary
cennot be sttributed to manufscturing difficulties. In Rungary, as in East
Germany, the production of the GTT/L000 equipment hes been delayed primarily
by development problems. Eungary bas had long experience in the production’
of telecommnications equipment and in the production of electron tubes.
This, plus the fact that production fmcilities at the Belolapnisz FPlant are
being expanded, should expedite the production of high cepacity redio relay
equipzent vhen development has been completed.

D. Czechoslovakia

Mecrovave radio relsy equipment for the tremsmlssion of televisica
broadcasts i3 produced in Czechoslovekia. Very little 4s Xxpown, however, ebout
the volume of thig protuction. The Czech IF 11 televisica relay cquipment
operates at frequencies botween 4,500 end 5,000 me/s. ‘The MR 12 portsble
directional trenemitter opexrmtes a.t frequencies wp to 9,000 mc/a Both of
these equipzonts were being tested in 1959, and they eare to btz used only for

D ok a7t it it
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short television relusy linas within Czechoslovakia. It 18 estimated, therefore,
that production of the DF 11 and the MR 12 will be limited to a amall number of
units. Maln telecommunications lines within Czechoslovakie will. be equipped
with imported radio relay equipment. '

E. Poland :

The Polish electronics imdustry has not indicated a cepability for
developing high capacity microuvawve radio relay equipment. It is possible,
however, tha ies of the Vesna vere assembled in Poland in 1960. Polsnd
the production of. 4-tube coaxtal cable at the Krakow Cable
L-11kely produce cakle for otber Bloc countries. Information
the quantification of Polish production of cossisl cable.

g O

IV. Opexational Facilities »

. At the pregent tims the Soviet Bloc is just beginning to establish a
nodern mainling multi-purpose/multd-user telecommumications petwork. The need
for such faci},';,é:!.ea has been recognized by the Bloc for & mumber of years end
ves reflected ‘in enncunced Soviet plans-as early as 1956. Since that time,
however, progress on the estadlishment of this petwork apparently has beea
slow. S

The two avowved purposes of “his modern ; telecamminications network
are to increase interurban and international) service capacity and to
establish e Bloc-wide television network. Although telsvision network service
has been given the most puhlicity, it is bslieved that the strategic implica-
tions of expanded mainline tolecommnications facilities may be the primary

Plans call for the usé of both microwave radic relay and
dlities in this network. In same instances it is believed

Ave and cable facilities pot only provides a large service
but also reduces substantially the overall vulnersbility of
lines ‘cen be "hardened” by burying both the cable and

, -thus. ¥educing vulneradbility to disruption from eir attack

, "Microuvave 1ines, becsuse of the .gpatial separation of the
stations (25-34 miles), can be easily guarded, thus reducing vulserability to
sabotage. The dual use of these facilities even on the same route, therefore,
offers advantages that may well Justify the added cost involved.

A. USSR

en Year Plen of the USSR calls for the estahlishment of an
k. of main telecammunicstions lines by the end of 1965.
‘are.to provide domestic and intersatiomsl television network servicd
and interurben and internatiocnal telephone service. As the factlities to be
ingtalled exre multlipurpose/milti-user and as they will provide the backbons of
the mainline telecomminications petwork in the USSR, both civil and military
vill share their use. o

Progress in fulfilling the Seven Year Plan for main telecommunica-
tions lines in the USSR appears sléw. These lines utilize both microwvave
radio relay and coaxial cable fecilities. Teble 2% mmmarizes the various
types of equimment employed on thesea lines and indicatss equipment capscity
potentlals, lengths of line on which the equipment 18 czmployed, and présent
gervice usage. )

. As can be ceen from the table, the majority of microwave lines in
operation at the present time in the USSR utilize Strela M or Strels T equip-
ments and only o very fev lines employ B-60/120 or R-600 (Vespa) microvave
or coaxisl cable facilities. In esddition, the wBRjority of the higheir-cepacity
lines are not being utilized at snyvhere neer designed capacity poteptials.

*  Table 2 follows an .7 .
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Table 2

Estimated Microwave Badio Relay and Coaxial Cable in the USSR

Equipzent Capacity mu.«puu«& Length of linas (km) '
Pass Band a/ e
) Ea\u
Yicrovave Radio Relay v/
Strela K 6 (600)
Strela T 12 o o Y 1 3,000 - 500
R-60/120 (Strels P) 20 (2000) 120 - Unknown £/ | 1g/ 1 . " 700 : ) o
R-600 (Vesna) 33 (3300) | . | o R e
pase 1/ - 1/ 1w g
Fhage ITX : 3,80 . - 3 - e o
Coaxial Cahle wwmo " Unkmown 3/ ,.ml\ 1 900 x/ wooo .

¥ oew wpmneaod p

Pags bapnd 18 that band of frequsncies pessed with 1little or no attemuation. To allov for deviation and stability of carrier. gouo»oa only H\w to 1/2
of the pass band may be used for communication. Figures in parenthsses are an approximation of the maximm chennels per rf band.

Only Soviet equipment is cited here, slthough equipment from other Bloc countries also will bs used.

Soms lines carry audio for Strela T television tranamissions and radicbrosdcasting progrems.

Announced total of 27,500 km. remeining microvave breakdouns are estimated.

Video only, audlo carried by Strela M, one reversible television chennel.

An indetexminsate muwber of telephone channels may b2 in use on scme of these linpes.

One reversible television chennel.

Accoxding to Soviet literature, the capacity of R-600 eguipment will progress in three phases. Presently operating lines, howvever, are not operating
up to Phase I requirements &3 no telephone eervice hes as yel been datermined.

Simmltapeous tvo-way television chemnel.

Yeatnik Svyazi FNeo. 10, 1960 states that K-1920 multiplexer has appeared on cable mainlines, This does not indicate mnwwuw«mwv. however, the pumber of
channels in use.

An edditionml 850 ¥m. of lipe 38 under construction (Moccow-Helsinki via Leningrad and Viipuri).
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Twventy-four telephone channel multiplexing equipment (E-24) is the highest
capacity equipment presently in use on microwave radio relay lines. Multiplex-
ing equipment KRR 30/60 and E-60 are in use on multiconductor cable lines in
the USSR. The K-1920 multiplexing equipment also has appeared on Soviet cable
mainlines according to a report in Vestnix Svyazi.® -

A comparlson of planned gouls and preaent status, both in terms of
length of line| d capacity -exploitation, casts serious doubts at this time
on plan t. It is possible that the majority of lines planned are
not to de ccmle{ced until the latter part of the plsn period, perhaps in 1964
and 1965. This'hay also be true for capacity utilizistion. Announcements by
the Ministry of Commnications complaining about the slow progress being made
and stressing the importance of netvork television expansion and the expansion
of automatic. 1nterurban telephone services . hovever, tend to diminish these
possibilities and to reinforce the suspicion that problem areas bave developed.

B. European Satellites

At the present time, there are no microvave radio relay lines in
operation in the European Satellites that are comparsble to the R-600 (Veansa)
equipment in the USSR. There were some 6,000 km. of radio relay line in
operation at the end of 1958, however, using many types of equipment that
provide up to 24 telephone channels or one television channel. Table 3%*
summarizes the kinds of equipment in use #:x the Etmpeun Satellites.

As pointed. out zbove, both Ee.st Germany and Hungary are trying to
develop Vesna.-type equipment. HNeither of these, however, are ready for opera-
tional use and - the precise dete for their introduction into use cannot be
estimated.. It'is believed, however, that the GTT/L000 1s in a more advanced
stage of develofment than the RVG-958 and may be the first to become opera-

‘ bable that some of the 16,000 km. of line planned to be
‘least 1965 will use xm-958 and GTT/L0CO equipments. In
addition to the use of RVG-958 and GTT/40OO equipment, the R-600 may also be used
in the European Satellites.

No coaxial cable routes are known to be in operation in the Eurcpean
Setellites st the present time although plans call for coaxial cable lines con-
necting East Germany, Czechoslovakia, Poland, and the USSR by the end of 1962.
Implementation of ‘plans to install such cable will be dependent on availability
of L-tube cable from the USSR Poland, or East Germany. Scme type 17a coaxial
cables have been layed in recent years, in East Germany, &lthough these cables
are reported to be inoperative becanse of a lack of 60-channel telephone maltd-
plexing equipment.

The intra-Bloc television network (Intervision), which is scheduled to
connect all Soviet Bloc cepitals by the end of 1962, will use doth microwvave and
coaxial cable facilities. In the early stages, 8-&0 probebly will be the prin-
cipal microveve equipment uskd, but as BYG-958 and GT?/LOCO become available they
also will be employed.

V. Problems

The apporently slow progress being made in the installation and operation of
modera mainline telecommnicetions facilities in the Soviet Bloc has two facets:
alowness in establishing new lines, and slowvness in utilizing established lines
et or near design capacity levels. The following are possible ressons for this
slovnese: )

A. USSR

1. Theze has been a lack of allocation of resources for resesrch
and development and production of high-cspacity microwave and multiplexing

¥ Vestnik Svyazi, October 1900, printed an article stating that K-1920
system hag appeared on ceble mainlines. This report has not been verified yet
by other sources.

#% Tgble 3 follows on p. J .
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East. Gornan and USSR squipment
PRI-2, (Swiss and UE)
TR-1000 (French) '
T14-110 (French)
East Geggggx
RVG~$03
RVG=904
BVG~905
RVG-908
RVG~934
KTR<1,000 and ETR~100 (UK)
lwngary |
P24
P1-28
D1~23 (Swiss)
Swigs and Vast Gerﬁan equipmant
Poland
RVG~903
PPM-2.,/2200 (West Garman)
TH~770 (French)
?HT—AOOj (French)
Rumania
RVG=-903

.24 telephone

1 television
1 television
2/, telephone
48 telephone
1 television

24, telephone

1 television

1 radiobroadcast
1 television

2/, telephonse

1 television

2J, telephone
2l telephone
24, telephone
1 television

2/, telephone
2/, telephone
1 television

1 television

2/, telephone
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equipment because of priorities imposed by Soviet military needs for other
types of elgct'ronic equipment.

2. There has been indecision in allocating research and development
and production facilities among alternative systems: mnicrowave, coaxial cable,
radio scatter, and possibly even long-distance waveguide.

3.”The Soviets are procesding slovly with installation in the early
stages of the Seven Year Plan period with the intent of accelerating this in-
stallation in the latter stages of the plan when military demands for electro-

nic equipment may be proportionstely less.

B. European Satellites

. . . .

The only known high-capacity microvave systems being developed in
the European ‘Sstellites are the RVG-958 in East Germany and the GET/4000 1n .
Hungary. In East Germany, the RVG-958 1s still in research and development
because of lack of skilled labor and resource allocations. Information on the
status of developuent of the m/hooo in Hungary is limited, but research and
development difficulties possibly are being encountered.

VI. Major Gaps :I.n Informtiony

7

A. The status of the GTT/LOCO in Hungary.

B. Production schedules for microvave :redio relay equipment and coaxial
cable in the USSR.

, C. Status of miltiplexing equipment development, production, and use of
60 telephone channels and adove in the USSR, Bungary, and East Germany.

D. Yearly plan goals for installing microwave radio relay and coaxisl -
cable lines in the USSR including proportions of various types of equipment to
be used (plan data availsble covers only total plan goals for 1965 by major
categories of equipment, i.e., microwave and coaxial cable).

E. 8tatus of production of microwave radio relay equipment in Czechoalo-
vakisa.

VII. Major Research Gaps

A. An estimate of the total channel kilometers of microwave radio relsy
end coexisl cable facilities in the varfous countries of the Soviet Bloc.
(Definition of chsnnel kilometer peeded.)

B. An estimate of the total number of microwave radio relay units in
operstion in the Soviet Bloc by type of facility. (Definition of unit needed. )

C. Refinement of the estimates of produciion and of facilities to be
installed during 1961-65.




